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NIEHS News
Genetic Susceptibility
The simultaneous study of environmental
and genetic factors has become practical
with recent advances
in techniques for
measuring muta-
tions or polymor-
phisms in DNA.
One ofthe most im-
portant public health
applications of mol-
ecular genetics, and
of the Human Gen-
ome Project, is the Dr. Jack A. Taylor
description ofgenes that may affect suscep-
tibility to disease. NIEHS is using basic
genetic research to improve the ability to
detect environmental toxins.
NIEHS is collaborating with the
Environmental Protection Agency and the
National Center for Health Statistics to
identify and test candidate susceptibility
genes. Epidemiologic case-control studies
allow the simultaneous examination of
polymorphic genes, environmental expo-
sures, and gene-gene and gene-environ-
ment interactions.
Jack A. Taylor and Allen J. Wilcox of
the NIEHS Epidemiology Branch are
working with the EPA and NCHS to
assemble a bank of DNA specimens with
linked environmental exposure and health
outcomes from 11,000 persons who repre-
sent a random sample of the U.S. popula-
tion. Subsamples from this collection will
be used to establish precise gene frequen-
cies for the entire U.S. population, as well
as for ethnic and regional subpopulations.
This information will be crucial for risk
assessment and genetic screening.
Taylor and Douglas A. Bell of the
NIEHS Laboratory of Biochemical Risk
Analysis are developing both laboratory
techniques and methods for large-scale
population studies of susceptibility. The
strategy of identifying susceptibility genes
and then testing them in epidemiologic
studies will produce powerful tools for
detecting environmental hazards. On a
broader scale, this program will help lay
the groundwork for a new era of health
research that more fully integrates genetic
and environmental factors as causes of
human disease.
Human Melanoma Gene
Mapped by NIEHS/University
of Utah
Roger W. Wiseman and Monica E. Hegi
of the NIEHS Laboratory of Molecular
Carcinogenesis and Lisa Cannon-Albright
and Mark Skolnick at the University of
Utah have collected extensive pedigrees of
melanoma-susceptible families and have
performed genetic linkage analyses. Col-
laborating with the Utah group, NIEHS
intramural scientists have analyzed the
DNA of melanoma tissues from affected
family members. Using this information,
the melanoma susceptibility gene was
mapped to a small region on the short arm
of chromosome 9. This work was pub-
lished in Science and has received attention
in the lay press.
The work provides a means ofidentify-
ing and monitoring high-risk individuals
and counseling them about what they can
do to reduce the likelihood of developing
melanoma. This research may enable scien-
tists to understand the normal biological
function of the melanoma susceptibility
gene and to develop therapeutic strategies
to reduce an individual's risk ofdeveloping
melanoma even in the face ofgenetic factors.
Molecular Genetics of
Diethylstilbestrol-associated
Tumors
Jeffrey A. Boyd and colleagues in the
NIEHS Laboratory ofMolecular Carcino-
genesis have begun to search for potential
genetic markers in diethylstilbestrol-associ-
ated human tumors. In collaboration with
the Department of Gynecology at the
University of Texas M.D. Anderson
Cancer Center in Houston, a panel offor-
malin-fixed, paraffin-embedded vaginal
clear-cell adenocarcinomas was collected
from pathology archives. DNA was ex-
tracted from these samples and is currently
being subjected to molecular genetic analysis.
Using recently developed procedures based
on the polymerase chain reaction (PCR), it
will be possible to examine the DNA sam-
ples for mutations in candidate genes, such
as ras and p53. Boyd and co-workers plan
to conduct allelic deletion analysis for loci
throughout the human genome to identify
potential supressor genes that may be
involved in vaginal clear-cell adenocarcino-
mas. A concomitant analysis of DES-
induced mouse reproductive tract tumors
from the pathology archives at NIEHS will
contribute to this effort.
NIEHS was a co-sponsor of the April
1992 "NIH Workshop on Long-Term
Effects of Exposure to DES," with the
National Cancer Institute, the National
Institute of Child Health and Human
Development, and the NIH Office on
Research on Women's Health. This work-
shop brought together scientists, policy
makers, and groups representing DES-
exposed persons for an update and assess-
ment of future research needs. Since the
workshop, groups such as the DES Cancer
Network and DES Action USA have met
at NIH for several joint meetings with
NIEHS, NCI, NICHD, and ORWH to
receive updates on program initiatives and
research progress.
In January 1993, NIEHS participated
with the NIH in progress reports to
Congresswoman Louise Slaughter (D-New
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